INTRODUCTION
Wood dust is produced during the production, processing, and transformation of both hard and soft woods in industries, such as the chipboard production, carpentry, furniture production, and woodcutting industries (1, 2) . Widespread use of wood has made it one of the most common occupational exposures in industries 
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that an exposure to wood dust of more than 0.5 mg/m³ caused lung symptoms, such as acute or chronic respiratory diseases, occupational asthma, and depression of lung functions (5) . Lung function tests of the wood workers demonstrated a remarkable decrease in the mean value of forced vital capacity (FVC), forced expiratory volume during the first second (FEV1), and maximum ventilation volume (MVV) (6) . A few studies showed a strong statistical correlation between respiratory problems and cumulative exposure to wood dusts (7) (8) (9) .
Occupational exposure to wood dust can be hazardous to the health of the workers. Although wood dust affects all systems of the body, the lungs are more susceptible to airborne pollutants. In the furniture industry, cabinet workshops, and carpentry workshops, symptoms such as cough, fatigue, chest pain, asthma, and headache were reported among the exposed workers (10) . Besides wood dust, workers were also exposed to bioaerosols. Oppliger et al. also demonstrated a fungal concentration of more than 3500 colony forming units per cubic meter (CFU/m 3 ) at the workplace (11) . Moreover, in a study by Sivrikaya and Kara in Turkey, the most common form of fungi in woodworking operations and a major source of respiratory allergy in the workers was the Penicillium spp. (12) . In the light of the impact of wood dust on the health of the workers, and a lack of prior studies on Iranian wood manufacturing industry workers, the objective of this study was to investigate the occupational exposure to wood dust and bioaerosols, and the lung parameters of chipboard workers in Golestan Province.
MATERIALS AND METHODS
Cross-sectional, observational and occupational monitoring was carried out on different chipboard manufacturing task groups, such as disembarkation, shredding, fine shredding, milling, drying, adhesive mixing, pressing, sawing, sanding, sanitation, and transportation, were occupationally monitoring in this cross-sectional observational study; the study site was a chipboard manufacturing plant located in Golestan Province. The exposure of the workers to wood dust was personally monitored according to the National Institute of Occupational Safety and Health (NIOSH) Method No. 500 (13) . In this method, sampling was performed using an SKC personal sampler and a 25-mm ester cellulose mixed filter with a pore size of 0.8 µm. Before and after sampling, the dried filters were weighed using an analytical balance.
In this study, 100 chipboard workers exposed to wood dust, and 50 workers (guards) from the same socioeconomic class without any active exposure to wood dust were monitored for exposure. The lung parameters, such as FVC, FEV1, FEV1/FVC, and FEF25-75%, of all the exposed workers and controls were tested. The lung function tests were performed using a Micro lab II spirometer; with this equipment, all lung function parameters were automatically adjusted for age and BMI.
All spirometry tests were performed at the end of their occupational monitoring session for wood dust.
Throughout the duration of the spirometry tests, the workers were seated and their noses clamped (14) .
The workers were also monitored for their exposure to bioaerosols (15) . In this method, area sampling was conducted during the working hours using a bacterial sampler (Casella air bacteria sampler MK II T13962) with a flow of 10 L/min at 1.5 m from the ground, the breathing level for the workers belonging to the 11 task groups (disembarkation, shredding, fine shredding, milling, drying, adhesive mixing, pressing, sawing, sanding, transportation, and sanitation). Sampling was performed on plates containing Sabouraud dextrose agar medium.
Subsequently, the samples were sent to a laboratory and incubated at 25°C for 48 hours. All samples were counted in CFU/m³ and were investigated under the microscope for identifying the fungus types (16) . 
RESULTS
The study showed that the mean age and work experience of the exposed workers were 35 years and 6 years, respectively and those for the control group were 34 years and 5 years, respectively (Table 1) . Inhalable wood dust exposures of the exposed and control groups followed a normal distribution, according to the Kolmogorov-Smirnov test (p-value=0.066). The geometric mean value and geometric standard deviation of inhalable wood dust for the exposed and control groups were 19 ± 2.00 mg/m³ and 0.008 ± 0.001 mg/m³, respectively. The workers' exposure to inhalable wood dust in the exposed groups had statistically significant differences (p-value<0.0001; Figure 1 ). The highest exposure to inhalable wood dust was noted for the shredding operation. or Aspergillus niger. Bacteria were also found in a limited number of samples (Figure 3) . This is the first report on the risk evaluation of Iranian wood workers to airborne wood dust and bioaerosols, and their correlation with respiratory lung function parameters.
Based on the data provided by this study on the excessive exposure to wood dusts and the statistically significant correlation between cumulative exposure and depression of lung function parameters and pulmonary status, appropriate risk management of exposed workers is recommended.
